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Distribution Characteristics and Risk Assessment of Organochlorine Pesticides in

Soil from Jiufeng Mountain Range in Fujian, China
HUANG Huan-fang, QI Shi-hua, QU Cheng-kai, LI Hui, CHEN Wen-wen, ZHANG Li, HU Ting, SHI Liao

(State Key Laboratory of Biogeology and Environmental Geology, School of Environmental Studies, China University of Geosciences,
Wuhan 430074, China)

Abstract; Totally 81 surface soil samples were collected from Jiufeng Mountain Range, and 8 compounds of organochlorine pesticides
(OCPs) were determined by a Ni electron capture detector ( GC-ECD) to investigate the distribution, composition, source and
potential health risks of these compounds in the study region. The detection ratio of HCHs and DDTs’ isomers ranged from 77. 78% to
100. 00% . Concentrations of HCHs and DDTs in surface soils ranged from 0. 97 ng-g~' to 247. 40 ng+g ™' (mean 10. 17 ng-g™') and
0.01 ng-g~" t0 384.75 ng-g ' (mean 18.91 ng-g~"), respectively. Compared with other regions, the pollution of OCPs in Jiufeng
Mountain Range stayed at a low level. The residue level in different types of lands was in the order as: paddy field > vegetable land >
tea land > woodland. Source analysis indicated that Lindane and dicofol might be used recently in this area. The incremental lifetime
cancer risks (ILCRs) of different age groups ( children, youths, and adults) were all within the acceptable risk range of 10 ~° to 10 ~*
recommended by USEPA for carcinogenic chemicals. The residue level of OCPs in soil may not cause cancer risk for local residents
basically.

Key words: Jiufeng Mountain Range; surface soil; organochlorine pesticides (OCPs) ; distribution characteristics; risk assessment
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Fig. 1 Sampling site locations of Jiufeng Mountain Range
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WU fEE e R T R e X
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HERSETT AR T AL AR X T
R EE R MR kR R, S il +
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DDT 1 5 A2 22 P, K6 i 3 56 A X 2248, i L 3 rp
DDT K LR ™= 9 & %% HCH &, WFoT X -3
DDTs % 4 & W] i %5 T HCHs, 5 H AW 57 45 1 —
ﬁ[5~13].

SR IR AR ME) (GB 15618-1995) , Il
#2. 51X HCHs & >50 ng-g ' WIENAE 3 1,
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IO TAKRE , — bR S HE 3k 96.30%. DDTs 5 HCHs Al DDTs —ZbrfE 5 Hs 10 100% . + 4
it >50 ng-g T HEALA T A, T S A EACNESE IR B AT AR U RS G IR B] TR
M2 A KA, — ARG RN 91.36% ,  BRARMLAE S Ed AR IR,
®1 EEBELRIEFENESHEE) /ng-g!
Table 1  Concentrations of DDTs and HCHs in soils of Jiufeng Mountain Range/ng-g ™!
ocP AT Foluh X
S N — N Y y T
EE S I B (AR 22 ) SR LA izt /% VYR IX R X
a-HCH 0.18 ~13.75 1.42(2.33) 1. 64 0.71 100. 00 0.01 ~0.17  0.09 ~3.90
B-HCH n. d. ~218.07 6.37(25.74) 4.04 0.62 77.78 -2 0.03 ~0.32
y-HCH n. d. ~7.58 0.93(1.22) 1.31 0. 60 98.77 0.06 ~0.68  0.71 ~55.00
8-HCH n. d. ~13.92 1.46(2.09) 1.43 0.85 98.77 — n. d. ~0.57
HCHs 0.97 ~247. 40 10. 17(29.51) 2.90 2.69 100. 00 0.06 ~0.85 0.85 ~59.70
o,p’ -DDT n. d. ~79.73 4.31(9.24) 2.14 2.06 96. 30 n. d. ~0.61 n. d. ~6.27
p,p' -DDE n. d. ~38.79 2.53(6.15) 2.43 0.53 100. 00 0.01 ~0.55 0.03 ~3.19
p,p' -DDD n. d. ~21.69 1.43(3.52) 2.46 0.37 96. 30 — 0.03 ~3.10
p,p’ -DDT n. d. ~340.40 10. 67(41.58) 3.90 1.22 98.77 n. d. ~6.19  0.04 ~15.00
DDTs 0.01 ~384.75 18.91(49.64) 2.63 5.17 100. 00 0.01 ~7.70  0.10 ~25.60
1) n. d FoRARMEH; 2) “—7 FR BOA R
®2 TEANSRBRBNREREWE"
Table 2 Environmental quality standard of OCP residues in soils
e [ MR HENE /ng-g ™! BRI Y
feit SR g e TR IR
LEIGE %=t 3 fif 243 P (—S —49) e
a-HCH 0.18 ~13.75 3.00 91.36
B-HCH n.d. ~218.07 —4 9.00 — 91.36
vy-HCH n.d. ~7.58 0.05 1.23
HCHs 0.97 ~247.40 50/500 10.00 96.30/100. 00 83.95
DDTs 0.01 ~384.75 50/500 10.00 91.36/100.00 72.84

1) no do FoRRAGH; 2) (CRHERSIFARARME) (GB 15618-1995) 5 3) fif 2 L HEFURARME(NMH-2001) 5 4) “ —" R BoAMRLE
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SRR (3% ~4% ). MPFEZRST N y-HCH (&
I30>90% ) M. T y-HCH 2 BRI 3 76 T
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PERUE YR A%, y-HCH 1Y BE i T «-HCH, H.
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(R 45 S AR AT 38 v 11 B AR AIE T DA SR 7S

/
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2)5% W) p,p'-DDE FIH ALY . 1EA E I
T ,p,p'-DDTRERR A p,p'-DDE | £ JC A P45 T W e
fi# M p,p'-DDD. p,p’-DDE 5 p,p’-DDD (¥ Ht {8 7T
DU B DDT (#3355, p,p’-DDE/p,p'-DDD > 1,
LKWz X DL A LI BE R 3, 45 p,p'-DDE/p,p’'-
DDD < 1, JU) 3 B iz Ml X DAAA JE R b5 o0 . Bl 1l
[k X p, p'-DDE/p, p’-DDD A8 35 Bl K 0. 31 ~
130.02,°F ¥ K 4.69, lLfH KT 1 8 5675
81.48% ,3 W] DDTs [ fift 28 55 DL S A6 30 55 8 .
A TJCH B DDTs Hi A, B % B f# 19 9547, -
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AR 300 131 LB/ T 1 B A6 7 69. 14%
FEHIZHL X DDT A 24 {8 FH sf [R]85, 350 53 oA e fie
A BEAAAE BT (1) DDTs 15 Je . — G Bl B 2 — F
JURE R R, P T R TR M ARG, SRR T
PregpE ez N T 2R E R PG, £ Tl
DDT 2% 1| A= 7= FE 5, = 580 A% 6 1 14 0 B Ry 30
BB DDT B9 FE 2R UE. 5 Tolk DDTs A

[, =S A WEEE DDT /) & R 5 N & & o,p’-DDT,
Ho,p'-DDT/p,p'-DDTZH 6. 7" | ifii Tlk. DDT H
0,p’-DDT/p,p’-DDTAXL 2 0.2 ~ 0.3, # al F| H]
0,p’'-DDT/p,p’-DDTHY HUAE K H 51| 3185 2 B AA7E
AR DAY X 11 DDT S i 4k 41
WHFE (% 3),0,p'-DDT/p,p'-DDT Ft 18 15 Hl K
n. d. ~210.03,FH{H 7.43, LEH KT 0.5 (95
7 (7 82.72% , Ui WA e 1) ik 3% 2% 1- 3% DDT £ %
SR = SR A G G

#®3 BIELBKEHEKRE(OCPs) iRtk "
Table 3~ Composition of DDTs and HCHs in soil samples from the Jiufeng Mountain Range

EED JEFEl/ng-g ! SEE /g g ! T v i 22 P4/ ng-g ! o R (PEARRAE )
a-HCH/y-HCH 0.36 ~6.63 1. 41 1.13 1.05 95.06% ( <3)
0,p'-DDT/p,p'-DDT n. d. ~210.03 7.43 31.61 1.52 82.72% ( >0.5)
p.p'-DDE/p,p’-DDD 0.31 ~130. 02 4.69 15. 88 1.43 81.48% ( >1)
(p,p'-DDE +p,p'-DDD)/p,p’-DDT  0.002 ~9. 89 1.31 1.78 0.68 69.14% ( <1)

1) n. d. FRELH

2.3 A[ElFpE 2SR g SR AL A 25 o3 A REAE

RO 1) JiK Hb DXOAS [R) o A 2 B ) % 2 A 4 p
OCPs & & W3 4. Kruskal-Wallis #3643 47 @ w , #F
S8 XA [A) P 2 78 0 6 )2 - B8 b HCHs 5% B4 & 77
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Table 4  OCPs residues in different utilized soils/ng-g ="'
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Fig. 2 Spatial distribution of HCHs and DDTs contents in soil of Jiufeng Mountain Range
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Table 5 ILCRs of three exposure approaches of OCPs for different age groups
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